Mater Studiorum-University of Bologna, Occupational Medicine Unit, Sant'Orsola-Malpighi Hospital, Italy-Although back disorders are a major occupational problem for nursing staff, few studies distinguish different types. By means of a structured questionnaire, we performed a crosssectional study on the prevalence of diagnosed lumbar disc hernia, chronic low-back pain (LBP) (at least 90 d in the preceding 12 months) and acute LBP (intense pain for at least 1 d) with respect to physical, individual and psychosocial factors among female nurses (n=587), nursing aides (n=228) and head-nurses (n=43) working in a university hospital (95% of the female workforce). Almost all respondents reported known high-risk occupational activities. Overall prevalence of reported back disorders was 44% (acute LBP 19%, chronic LBP 17%, lumbar hernia 8%). On multinomial logistic regression analysis, scoliosis and commonly stress-related psychosomatic symptoms were associated with all three types of back disorder; trauma/ fractures of the spine, pelvis and/or legs and a global work-environment/job-satisfaction score with acute LBP; increasing age with lumbar disc hernia. While confirming the relevance of considering different definitions of back disorder, our data indicate items for investigation in cohort studies. These include: identification of specific risk factors for lumbar hernia; avoidance of possible work-environment risk factors such as hurried execution of different tasks at the same Received Jan 21, 2003; Accepted Nov 17, 2003 Correspondence to: F. S. Violante, Alma Mater StudiorumUniversità di Bologna, Unità Operativa di Medicina del Lavoro, Policlinico Sant'Orsola Malpighi, Via Pelagio Palagi 9, 40138 Bologna, Italy (e-mail: francesco.violante@unibo.it) time; and influence on job suitability of underlying spinal pathologies such as scoliosis.
Work-related musculoskeletal disorders constitute a major problem among nursing staff [1] [2] [3] [4] [5] [6] , who often have a higher prevalence of lower back pain (LBP) than industrial workers [7] [8] [9] . As society ages, the increasing amount of physical handling of elderly people raises the possibility of a higher prevalence of serious work-related musculoskeletal disorders among nursing staff 10) . Epidemiological studies show that work-related risk factors, such as lifting, twisting, bending, exposure to whole body vibration, and prolonged postures play prominent roles [11] [12] [13] . Several studies have indicated that psychological and psychosocial factors can also affect the risk of LBP [14] [15] [16] [17] . On the other hand, the available data on individual risk factors are inconsistent, and there is no clear evidence of any specific association 18) . Such inconsistencies between studies could be due either to weak associations, or to the fact that "LBP" is a vague term (lacking consensual definition) which can conceal a multitude of underlying conditions 19) . Few studies have taken into account different categories of LBP [20] [21] [22] . We performed a cross-sectional study to investigate possible associations of three different categories of back disorder (chronic or acute LBP and diagnosed lumbar disc hernia) with a series of physical (work-related), individual and psychosocial risk factors among a relatively homogeneous population of female hospital nursing staff exposed to specific risk factors.
Methods

Study population
This cross-sectional study was carried out in a large university hospital in September 1997. Questionnaires were distributed to the entire female nursing staff regularly employed by the hospital (n=901), grouped by occupational status into nurses, nursing aides and headnurses. The purpose and contents of the questionnaire were explained to the subjects beforehand. Respondents all provided their consent to participate in the study.
Questionnaire
All subjects filled in at their workplace a structured questionnaire designed to assess possible physical (workrelated), individual, and psychosocial risk factors for three different definitions of back disorder. Subjects were required to specify the presence in the preceding 12 months of episodes of 1) acute LBP, defined as intense pain (not due to menses) for at least one day; 2) chronic LBP, daily pain for at least 90 days; 3) instrumentally diagnosed herniation of a lumbar disc. Subjects specified the following individual characteristics: age; height/ weight (to calculate body mass index, BMI); marital status; motherhood; smoking; sporting activity (regular since childhood and currently for at least 3 h a week); diagnosis of scoliosis; presence/absence of trauma or fractures of the spine, pelvis and/or legs; other diagnosed spine pathologies; kidney stones; diagnosed osteoporosis.
Regarding occupational factors, responders specified duration of employment in the present ward, cumulative duration of professional career in nursing, and presence/ absence (in current/previous nursing duties) of known physical work-related risk factors for LBP (i.e. fixed postures for over 4 hours a day and/or manual handling of patients or materials) 23, 24) . Three groups of psychosocial items (commonly stressrelated psychosomatic symptoms; depression-related tendencies; external/internal coping strategies) were scored by frequency ratings (1, "never"; 2, "occasionally"; 3, "often"; 4, "always"). A further psychosocial items related to work-environment/job-satisfaction was formulated according to the "demand-control model" introduced by Karasek 25) and developed by Karasek and Theorell 26) , which assumes that the presence of adverse consequences if high job demands are associated with a lack of the possibility to control and influence job-related decisions; these items were scored by the interviewees' degree of agreement (1, "not at all"; 2, "not a lot"; 3, "fairly"; 4, "completely").
Statistical Analysis
Only one main category of back disorder was attributed to any individual, with lumbar disc hernia taking precedence over chronic LBP, which in turn took precedence over acute LBP. A skewness-kurtosis test was used to evaluate normal distribution of values 27) . In cases of normal distribution, continuous variables were tested with Student's t test or ANOVA; otherwise, twosample tests were performed with the Wilcoxon ranksum test, and the Kruskall-Wallis test was used instead of ANOVA. The Scheffé multiple comparison test was used to locate significant differences. Categorical variables were assessed with the χ 2 test or Fisher's exact test, as appropriate.
Multinomial (polytomous) logistic regression 28) was used to assess relationships among potential risk factors and each of the three main categories of back disorder described above and the 'no symptoms' reference category. Age was included in each logistic regression model (because of its known influence on LBP) 29) , whereas mean cumulative career and occupational status were always omitted to avoid multicollinearity due to their correlations with age. Similarly, marital status was also omitted from the models because of its close association with motherhood. Interaction effect variables were not included.
A binomial logistic regression analysis was performed to assess the factors predictive for a separately defined category of 'chronic LBP with/without lumbar disc hernia.' Intercooled Stata 7.0 software (Stata Corporation, Texas, TX, USA) was used for all analysis, with significance being set at p<0.05.
Results
Questionnaires were returned by 858 subjects (95.2% of the total female workforce), including 587 nurses, 228 nursing aides and 43 head-nurses. Current execution of tasks at high-risk for LBP were reported by 791 (94.6%) respondents (past execution of such tasks elsewhere was also reported by 294 respondents). The overall prevalence of back disorder in the preceding 12 months was 43.6% (n=374). Table 1 reports the prevalences of the three main categories of back disorder among the three groups of workers; the differences did not reach significance in an χ 2 test. It should be noted that only 161 of the 257 workers who reported acute pain were actually classified under 'acute LBP' (effectively referring to cases of pain presenting only in an acute context), whereas the remaining 62 and 34 were included in the 'chronic LBP' and 'lumbar disc hernia' categories respectively. Furthermore, only 148 of the 173 workers who reported chronic pain were actually classified under 'chronic LBP', the remaining 25 being included in the 'lumbar disc hernia' category.
Univariate analysis
Univariate analysis of occupational, individual, and psychosocial factors are reported in Tables 2 and 3 , respectively. Length of service (mean cumulative career) was significantly associated with prevalence of lumbar disc hernia (Table 2 ). Apart from a higher prevalence of scoliosis among head nurses, no significant difference in risk-factor distribution was apparent among the three job titles ( Table 2) . As regards individual factors, highly significant associations with at least one category of back disorder were found for scoliosis, trauma/fracture of the spine, pelvis or legs, increasing age, and other diagnosed (Table 2) . Results regarding psychosocial factors are shown in Table 3 . In the Kruskal-Wallis test, nursing staff with no back disorder turned out to have significantly lower global scores for 'commonly stress-related psychosomatic symptoms', 'depression-related tendencies' and 'workenvironment/job-satisfaction' but not for 'internal/ external coping strategies'. (It is noteworthy that each of the items regarding 'commonly stress-related psychosomatic symptoms' and 'depression-related tendencies' had significantly higher scores with respect to the 'no symptoms' category.) Among the various "work-environment/job-satisfaction" items, higher scores with respect to the 'no symptoms' category were recorded for "having to do many things hurriedly at the same time", "wanting to go straight to bed on returning home" and "gratification from responsibilities". Results of the multiple comparison test (used to locate differences between categories) are also reported in Table 3 .
Multivariate analysis
In a primary multinomial logistic regression analysis model (Table 4) , we included individual factors that reached significance on univariate analysis (i.e. scoliosis, trauma/fractures, age, other diagnosed spine pathologies), variables commonly suspected to be of relevance in determining or reducing back disorders (BMI, smoking, sporting activity), and the global scores of the main psychological/psychosocial groupings ('stress-related psychosomatic symptoms', 'depression-related tendencies', 'external/internal coping strategies', and 'work-environment/job-satisfaction'). For both the acute LBP and chronic LBP subgroups, relationships emerged for the presence of scoliosis, and the global 'stress-related psychosomatic symptom' score. The presence of trauma/ fractures (of the spine, pelvis and/or legs) was significant for acute LBP. In the lumbar disc hernia subgroup, the only significant relationships were with scoliosis, 'stressrelated psychosomatic symptoms' (global score), and increasing age.
We then inserted, one by one, each of the single Results reported for each individual item are calculated with respect to the reference category of workers with "no symptoms". OR=odds ratio. Individual factors inserted in the model as confounders were: BMI, Age, Motherhood, Smoking, Scoliosis, Trauma/fractures of spine, pelvis and/or legs, Other diagnosed spine pathologies, Sport Scores:1, "not at all", 2, "not a lot", 3, "fairly", 4, "completely". OR=odds ratio.
psychosocial items into separate multinomial logistic regression models containing all the individual variables considered in the primary model (Table 5 ). Among the stress-related symptoms, "diffuse body pain" was significantly related to each of the three LBP categories.
Regarding the depression-related tendencies, "irritability" associated (not significantly) with chronic LBP; the only other observable association was between "inability to tolerate other people" and acute LBP. Regarding the coping strategies, "seeking advice" was associated (not significantly) with acute LBP, whereas "ignoring problems" was significantly associated with lumbar disc hernia. As regards the psychosocial factors, "having to do things hurriedly at the same time" associated with lumbar disc hernia; chronic LBP associated significantly with "wanting to go straight to bed on returning home" and (not significantly) with "gratification from responsibility"; acute LBP associated only with "wanting to go straight to bed". To assess the predictive factors of chronic LBP, we performed a binomial logistic regression analysis taking the separately defined category chronic LBP with/without lumbar disc hernia as the dependent variable and containing all the factors included in the main multinomial logistic model plus 'acute LBP' and 'lumbar disc hernia' as independent variables (Table 6 ). In addition to the factors that had appeared significant in the main multinomial analysis, lumbar disc hernia turned out to be significantly related to the presence of chronic LBP; in this model motherhood also reached significance; although smoking appeared to be inversely related to chronic LBP, it should be noted that smokers in this category were significantly younger than non-smokers (34.9 ± 7.3 yr vs. 37.9 ± 8.6 yr; p<0.014).
Discussion
Most work-related studies consider LBP as a single entity. We performed a cross-sectional analysis of the presence of psychosocial and individual risk factors for three different definitions of back disorder (acute or chronic LBP and diagnosed lumbar disc hernia) among a large population of female nursing staff members working in a major university hospital. While confirming the concept that risk factors vary according to the definition of back disorder 20) , our results also spotlight areas that deserve more specific study.
Nursing staff are known to be at risk of developing back disorders, with a reported prevalence of LBP of 36-63%. 23, 30) The overall prevalence of back disorders in our population of was 44%, with the vast majority (95%) of respondents reporting known high-risk occupational activities (manual handling of patients or materials, or fixed postures for over 4 h a day). In the preceding 12 months, 19% of the sample had experienced an exclusively acute form of LBP (defined as intense pain for at least one day) and 17% had had chronic LBP (daily pain for at least 90 d), and a further 8% had been diagnosed as having lumbar disc hernia. OR=odds ratio, Results reported for each factor are calculated with respect to the reference category of workers with "no symptoms"
Subjects with lumbar disc hernia had a significantly longer cumulative length of career than any of the other three subgroups. This finding is in keeping with the knowledge that lumbar disc hernia is associated with chronic exposure to physical risk factors 21, 31) . Notably, head-nurses, who had a significantly higher prevalence of scoliosis with respect to the other two occupational categories ("nurses" and "nursing aides"), was the most affected (21%). This finding might be casual or else be related to a survival bias (nursing staff who develop lumbar disc hernia are often obliged to change their duties 32) ). As regards the individual risk factors studied, the prevalence of lumbar disc hernia appeared to be affected by increasing age (on both univariate and multivariate analysis), and motherhood (univariate analysis only). All three types of back disorder were affected by the presence of scoliosis (univariate/multivariate analysis), as well as by other spinal pathologies (univariate analysis). On univariate analysis, the presence of trauma/fractures was associated with all three categories of back disorder, and motherhood with chronic LBP and lumbar disc hernia.
Interestingly, on multinomial logistic regression analysis of individual and psychosocial risk factors, only scoliosis and commonly stress-related psychosomatic symptoms (global score) were related to all three types of back disorder (the apparent inverse association between smoking and chronic LBP presumably depended on the significantly younger age of the smokers in the chronic LBP subset).
Taken together, these findings suggest that underlying spinal pathologies-especially scoliosis-and stressrelated factors might affect both chronic and acute disorders. Furthermore, increasing age could be related to lumbar disk hernia, and motherhood might conceivably be related to chronic LBP.
On psychosocial grounds, at univariate analysis we found that each of the three types of back disorder was associated with stress-related psychosomatic symptoms. These findings are broadly in line with the association between various types of LBP and psychosomatic symptoms 20) . Interestingly, on single-item univariate analysis (Table 3) , each of the individual commonly stress-related complaints showed associations with both acute and chronic LBP subgroups (whereas in single-item multivariate analysis only "diffuse body pain" reached significance (Table 5 ) only for each LBP subgroup).
On the other hand, coping strategies did not appear to reduce any of the three types of back disorder among the nursing staff (Table 4) . As in other reports 33, 34) , the presence of chronic LBP was associated with signs of depression ( Table 3 ). The global score of the items concerning work-environment/job-satisfaction was associated with all the three back disorder categories on univariate analysis, but only with acute LBP on multivariate analysis. Among the individual items, "having to do different tasks hurriedly at the same time" was associated with all three categories of back disorder on univariate analysis, but only with lumbar disc hernia on multivariate analysis. "Wanting to go straight to bed on returning home" was associated with acute and chronic LBP on both univariate and multivariate analysis. The only other association found for individual psychosocial items was between 'gratification from responsibilities' and chronic LBP on multinomial logistic regression analysis.
Taken together, these associations seem to be broadly compatible with the theoretical assumptions of the demand-control model 35) . For instance, "wanting to go straight to bed on returning home" could be the effect of high (qualitative/quantitative) demands leading to exhaustion at the end of the day. Furthermore, "gratification from responsibility" could have a positive influence (as in the demand-control model), although it might also reflect an active search for job responsibilities leading to increased workload and physical exhaustion.
Our data suggest that the physical/mental overloads resulting from work-environment performance requirements (especially the need to perform different tasks simultaneously under time pressure) may be a major risk factor for back disorders in general, whereas physical/ mental exhaustion (wanting to go straight to bed) might conceivably be a specific risk factor for acute and chronic LBP 36) . In addition to the inherent limitations of a crosssectional analysis, it should be noted that the nonstandardized questionnaire impedes comparison with the results of other investigations. Furthermore, accuracy in determining the "chronic" and "acute" LBP outcomes was obviously dependent on the workers' subjective selfreporting. Nevertheless, as suggested by a previous study 37) , hospital nursing staff can be expected to provide professionally competent responses to sets of clearly defined questions. Moreover, the high response rate (about 95% of all eligible workers) enhances the descriptive value of the prevalence data. As regards the logistic regression models, to avoid chance associations deriving from multiple comparisons we inserted in the models only variables selected on the basis of our descriptive analysis.
A cross-sectional, questionnaire-based analysis such as the present one, albeit with a very high response rate, can only provide indications for further evaluation in prospective longitudinal studies. Our data spotlight a number of items calling for cohort studies among this physically exposed working population.
Whereas many risks attached to repeated manual handling of patients may be practically unavoidable, other contributing factors could be more amenable to additional counselling or other interventions 38) .
Furthermore, our data confirm the concept that the influence of underlying spinal pathologies such as scoliosis on different types of back disorder among nursing staff could be a relevant factor for job suitability 39) , with practical implications 40) . Risk factors specifically associated with lumbar disc hernia among nursing staff require identification (exhaustion is one possible candidate).
Finally, the influence of pressure to perform different tasks hurriedly at the same time on different types of back disorder deserves study: detrimental effects might be partially averted by more efficient organization and working practice 41) .
